Induction of immunity in peripheral tissues combined with intracerebral transplantation of interleukin-2-producing cells eliminates established brain tumors.
Cytokine gene therapy for the induction of potent immune responses against central nervous system tumors has proven to have significant potential. However, this strategy needs improvement in the process of antigen presentation and/or insufficient recruitment of immunocompetent cells to achieve successful eradication of established brain tumors. We investigated the therapeutic potential of induced systemic immunity in peripheral tissues combined with interleukin-2 (IL-2) production in the vicinity of brain tumors to treat established brain tumors. Sequential magnetic resonance image monitoring showed that the combinatory therapy consisting of intracerebral (i.c.) transplantation of IL-2-producing rat gliosarcoma 9L (9L/IL-2) cells and s.c. vaccination using irradiated 9L or 9L/IL-2 cells could cure 9L-bearing rats, whereas either the i.c. injection of 9L/IL-2 cells or the s.c. vaccination produced little or marginal antitumor effects, respectively. Xenogeneic murine neuroblastoma cells secreting IL-2 could substitute for 9L/IL-2 cells, producing significant antitumor effects in the vaccinated rats. Tumor-specific cytotoxic activity was induced in the vaccinated rats but not fully in the rats treated only with i.c. injection of 9L/IL-2 cells. Immunohistochemical analysis revealed that a number of CD4(+) and CD8(+) T cells infiltrated into the brain tumors which were treated with the combinatory therapy. The level of cell infiltration was similar to that found in s.c. 9L/IL-2 tumors which were subsequently rejected. In contrast, the brain tumors treated with either i.c. transplantation of 9L/IL-2 cells or the s.c. vaccination showed only moderate infiltration of T cells. The combinatory strategy, i.c. grafting of IL-2-producing cells, and s.c. immunization of irradiated whole tumor cell vaccine, is, thus, effective for recruiting activated T cells into the brain tumor site and could be a potential therapy for brain tumors.